High frequency magnetic oscillations of the organic metal θ-(ET) 4 ZnBr 4 (C 6 H 4 Cl 2 ) in pulsed magnetic field of up to 81 T 
Introduction
with frequencies of few hundredth of teslas [3] 
Experimental
The studied crystal was synthesized by the electrocrystallization technique reported in [10] . Magnetic torque was measured with a piezoresistive microcantilever as reported in [8] . X-ray diffraction data were collected at 100 K with a KM-4 single-crystal diffractometer (Kuma Diffraction) at the IPCP of Chernogolovka and at 180 K with an Xcalibur diffractometer (Oxford Diffraction) at the Laboratoire de Chimie de Coordination of Toulouse. Pulsed magnetic fields results were obtained with a two-coil system [11, 12] in which the external coil provides a background field of 32.3 T. At a time close to the maximum of the background field, the inner coil is powered producing a maximum field of 81.2 T (see Fig. 2 ). Both coils are powered by an independent generator. The decay time elapsed between 81.2 T and 32.3 T is 18 ms, i.e. about a factor of two larger than in Ref. [3] .
The time constant(τ c ) of the lock-in used for measurements must be large enough to achieve a suitable signal-tonoise ratio. However, reliable data are only obtained provided τ c is small enough compared to the temporal vari- ation of the measured quantity (see e.g. [13] ). For dHvA oscillations, that are periodic in 1/B with a given frequency F, the time (δt) elapsed during one oscillation is, at first order, given by δt = B 2 /(F |dB/dt|). We have empirically checked that the condition τ c < δt/n with n ≃ 8 must be fulfilled to get reliable value of the oscillation amplitude. Namely experiments performed with time constant such as τ c > δt/8 yield damped oscillations. The field dependence of B 2 /|dB/dt|, which should be higher than nF τ c , is displayed in Fig. 2b . As reported in Ref. [14] , even though |dB/dt| roughly exponentially decreases as the magnetic field decreases, δt still decreases as the magnetic field decreases which hamper reliable determination of the oscillations amplitude at low field. As an example, the highest frequency considered in our data analysis (see next section) is F = 8.1 kT. For n = 8 and τ c = 10 µs, which is the time constant value used for the reported measurements, reliable data relevant to this frequency are obtained for B 2 /(F |dB/dt|) > 0.648 Ts, i.e., for a magnetic field higher than 44 T (see Fig. 2b ). We emphasize that for (dB/dt) twice as large as for the pulse of 
Results and discussion
Magnetic torque data and the corresponding Fourier analysis in the field range above 44 T are displayed in Fig. 3 .
All the observed frequencies are linear combinations of F α = 0.93 kT and F β = 4.5 kT. Such a spectrum, relevant to the linear chain of coupled orbits model [9, 15] , is in agreement with the data reported for the charge transfer salt θ-(ET) 4 CoBr 4 (C 6 H 4 Cl 2 ), which differs from the studied compound by substitution of Zn by Co. This result is not surprising since, according to X-ray diffraction data [8] , these two compounds are isostructural. For this kind of Fermi surface, F α and F β correspond to the closed orbit α and the MB orbit β, respectively (see Fig. 4 ). In agreement with X-ray diffraction data, the area of the β orbit is equal to that of the first Brillouin zone area.
As discussed in Ref. [8] , oscillation spectra can be strongly influenced by both the MB-induced formation of Landau bands and oscillation of the chemical potential, which are liable to induce Fourier components corresponding to 'forbidden orbits'. This is for example the case of β − α which For magnetic torque oscillations, the amplitude A(η)
of the Fourier component relevant to a given orbit η can be written as:
According to the Lifshits-Kosevich and Falicov-Stachowiak models [9] , thermal, Dingle and MB damping factors are 
